Climatic conditions are a main driver of species richness. Specifically, 7 increase on climatic instability may reduce species richness directly and indirectly by 8 reducing resources available. This hypothesis is evaluated here using a producer-9 consumer interaction to explain dung beetle richness on a continental scale (America)
1 0 using mammal richness as resource proxy and temperature and precipitation seasonality 1 1 as proxy for climatic instability. A spatial path analysis was built in order to evaluate 1 2 this hypothesis while controlling for spatial autocorrelation and differences on the beetle richness was directly explained by temperature seasonality, precipitation 1 5 seasonality and mammal richness, whereas only precipitation seasonality had an effect 1 6 modulated by mammal richness. This result reinforces the notion that species richness 1 7 can be explained by climatic conditions, but also reveals the importance of biotic 1 8 interactions in order to understand the mechanisms behind such patterns. and their respective abundances 4) sampled in the American continent and presented 9 2 geographic coordinates or specified the municipality where the sampled occurred. If one 9 3 study sampled more than one site and provided a geographic coordinate for each site, 9 4 than each site was included on the database. However, species lists were combined in 9 5
cases where there was only one geographic coordinate for multiples sites. Studies 9 6
included on the analysis are available on the Online Resource 1. I used mammal richness as a proxy for resource availability because of biotic 1 0 0 interactions between dung beetles and mammals (Nichols et al. 2009 (Nichols et al. , 2013 . In order to Climatic stability was measured as precipitation seasonality and temperature Both sampling effort and dung beetle abundance were used to control the effects 1 1 5 of different sampling protocols and efforts on dung beetle richness. Furthermore, dung 1 1 6
beetle abundance was also included as responding negatively to climatic stability and 1 1 7 resource availability. and using an exponential spatial correlation structure. The third model was built using These three models were assembled in a path analysis using the package piecewiseSEM data.
1 4 0
In all models dung beetle abundance and dung beetle richness were log10 1 4 1 transformed in order to achieve residuals with normal distribution. All analyses were 1 4 2 carried out on R environment (R Core Team 2017). I found that the proposed path analysis had a good fit to the observed data whereas dung beetle abundance variation was explained only by sampling effort 1 5 2 (R 2 =9.03%).
1 5 3
In the model 56.32% of the variation on dung beetle richness was explained. An only anecdotal evidence and local scale assessments were previously made (Halffter and Two non-exclusive explanations help to understand why there are more dung 1 7 2 beetle species on areas with more resources available (i.e. higher mammals' richness). First, an increase on resource availability should allow dung beetles to specialize on in turn can increase the number of mammals with different activity times (e.g.: diurnal 1 8 0 or nocturnal) and with different feeding and digestive systems (e.g.: herbivores or year, this could in turn limit the number of dung beetles species active. Additionally, Here I had shown the importance of incorporating biotic interactions in order to 1 9 5 decouple direct and indirect effects of climatic on species richness patterns. Furthermore, I present analytical evidence that dung beetle richness is largely affected 1 9 7 by mammals' richness and that mammal's richness can mediate climatic instability variables. Note that both dung beetle richness and dung beetle abundance was log 3 2 8
transformed.
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